has been observed at the Tartu Observatory, Estonia, from 1985 to 1997 using the 1.5 meter telescope. 75 spectrograms are analyzed in the present paper. The hydrogen Balmer lines, Ha and H/?, occasionally also H7 and Hi exhibit P Cygni like profiles. Variations in the intensities, equivalent widths, radial velocities and full widths at half maximum of the emission and absorption components of the Balmer lines on timescales from days to about 10-12 years have been found. The variations are caused mostly by variability in the extent and physical characteristics of the B star envelope. Weak orbital variations (P = 232.5 days) of H/3 and H7 show that these lines form closer to the B star than Ha. Emission lines of Fell probably arise in the envelope of the hot star as well as in the stream of matter between the K giant and the B star.
INTRODUCTION
AX Mon (HD 45910, SAO 113974, GC 8442, MWC 145) is known as an interacting binary system consisting of a K-type giant and a B-type hot star. For the components, spectral types in the ranges K0-M2III and (B0.5-B6) II-V respectively, have been proposed by various authors. In one of the most detailed studies of The present paper is devoted to investigate the optical spectra of AX Mon obtained from 1985 to 1997. Previous studies have revealed some variability in hydrogen emission line profiles, but the picture is not complete. We will pay most attention to the hydrogen Balmer lines, trying to find timescales of their variations and to discriminate between the variability caused by the orbital motion and by other factors. Section 2 describes the observational material and methods of its reduction. Section 3 is devoted to the Balmer lines and Section 4 to other spectral lines. Section 5 concludes the discussion.
OBSERVATIONS AND THEIR REDUCTION
Spectroscopic observations of AX Mon have been carried out at the Tartu Observatory, Estonia since 1985. Altogether 75 spectrograms have been obtained using the 1.5 meter telescope and the Cassegrain spectrograph ASP-32. Different light detectors have been used: from 1985 to 1993 the spectra have been recorded on photographic plates, in the observing season of 1994/95 the CCD camera ST-6 with 242 x 375 pixels has been used, and since late 1995 the spectra have been obtained with the CCD camera HPC-1 (1024 x 1024 pixels, high UV sensitivity). Table 1 presents the log of the observations.
The photographic spectra have been digitized by a microdensitometer PDS and further processed in the usual way, using the calibration spectrum taken on the same plate. Preliminary reduction of the CCD spectra has been done with the aid of the ESO software package MIDAS. This includes subtraction of the dark frame, flat-fielding and subtracting the background. The spectrum of a star usually occupies 6-12 rows in the CCD frame. The values of each pixel in those rows have been divided by the weights obtained from the cross-section of the spectrum. The final one-dimensional spectrum is computed as a median value of those weighted rows, therefore excluding random noises and possible cosmic ray peaks.
Further reduction of both photographic and CCD spectra has been done using the program package KASPEK developed and modified by Annuk (1986) . For the wavelength calibration, a spectrum of a Ne-Ar hollow cathode lamp has been taken both on photographic and on CCD spectra. The wavelength-calibrated stellar spectra have been filtered for reducing the noise and, finally, reduced to the continuum. Measurements of the relative intensities, equivalent widths 
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Intensities and equivalent widths
Ha and H(3 in the spectrum of AX Mon axe emission lines usually accompanied by an absorption component in the short-wavelength wing, therefore resembling a P Cygni profile. Weak emissions in H7 and Hi can be detected occasionally, while higher members of the Balmer series are seen in absorption. An example of the spectrum is shown in Fig. 1 .
Hydrogen emission lines most likely arise in an extended envelope of the B star. The P Cygni profiles imply spherically symmetric outflow, while the shortward displaced emission components, seen at times, may indicate a disk-like structure, possibly formed from the matter accreted from the K giant. Accretion processes are known to be unstable, as is also outflow of matter from Be stars. Therefore one could expect irregular variability of the emission line intensities, besides possible regular variations caused by the orbital motion in the binary system. Table 2 lists the central intensities (relative to the continuum) and equivalent widths of the emission components of Ha and H/3. Temporal variations of the intensities of the Balmer emission lines are shown in Fig. 2 . One can notice very remarkable variations in the Ha intensity. Unfortunately, our photographic spectra are very sparse in time, and no simultaneous spectra in Ha and short-wavelength region have been obtained. One could also consider some methodical inaccuracy in measuring high emission intensities from the photographic spectra. However, possible saturation effects would usually yield a lower than real central intensity. So, with some reservation we could consider high Ha intensities in 1993 as real.
A rapid drop in the Ha intensity has taken place between JD 2 449 286 and 2 449 633 (October 1993 and October 1994), after which its gradual increase on a background of short-time variations (up to 50 %) can be detected again. It would be highly desirable to continue spectroscopy of AX Mon for at least 5-6 years in order to see, if the Ha intensity will grow again to the level seen in 1993. The intensities 
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H/? Concluding the discussion about the Balmer line intensities we could say that the Ha line, probably, is arising in a most extended region around the B star, and therefore does not show significant dependence on the orbital motion in the binary system. The intensity of Ha reflects first of all long-term variations in the outflow from the B star (on a timescale of about 10 years?). H/?, H7 and the next members of the Balmer series are arising step by step closer to the B star, and we could expect their periodic variability caused by the orbital motion to be more pronounced. At the same time, these lines also show other components of variability caused by the instability of the B stax envelope. Such a conclusion can be drawn from Fig. 3 and will be confirmed in the next subsection.
Radial velocities and FWHM
Ha, H/? and occasionally H7 and Hi in the spectrum of AX Mon resemble P Cygni type lines. We have measured radial velocities of the emission and absorption components separately. A method of bisector or a parabolic approximation to the line shape have been used. Table 3 Cowley (1964) and Peton (1974) have mentioned difficulties while analyzing absorption components of the Balmer lines. Multiple absorption components detected by the above mentioned authors axe usually not easily distinguishable in our spectra of somewhat lower resolution. Therefore, we could measure only radial velocities of the strongest (principal) absorption component. It is very likely that in some cases those velocities are deviated by other absorption components, making the interpretation difficult. As a first approximation, we could say that the tendency of the absorption velocities becoming less negative along the Balmer series is discernible in Fig. 4 , possibly indicating outward acceleration in the expanding envelope.
We have also measured full widths at half maximum (FWHM) of the emission components of Ha and H/3. They are shown in Fig. 5 as a function of the orbital phase. The most evident feature of this graph is the large scatter of the points, with the FWHM value varying quite randomly more than twice during the orbital period. However, a weak dependence on the phase, with maximum FWHM around the periastron passage (<^=0) can be supposed to exist, especially for H/?. Should such a dependence exist, it could be interpreted as a result of the interaction of the matter outflowing from the K giant with the envelope of the B star. The accreted matter disturbes the envelope, increasing the dispersion of velocities of individual atoms, therefore resulting in wider emission lines.
Balmer line profiles
As has been shown in Section 3.1, the intensities of the emission peaks of Balmer lines could be variable on timescales of days and tens of days. The same is true for the absorption components. The Ha line reveals a P Cygni-like profile associated with a weak shortward displaced emission (V/R < 0.1). On JD 2449286 (October 25,1993) when the maximum emission intensity was observed, the line exhibits a similar structure, while the high intensity emission line observed on JD 2449069 (March 22, 1993) seems to be splitted by multiple absorption components (Fig. 6) . On the other hand, sometimes the absorption component almost disappears (Fig. 7) . These cases, in general, correspond to the minimum emission intensity, thus indicating that the absorption component has a maximum redward displacement which reduces the emission peak intensity. Such episodes seem not to be connected with the orbital motion. This is demonstrated in Fig. 8 which presents two very different Ha profiles at close phases, but from different orbital cycles.
Short-term variations of the H¡3 and H7 profiles are shown in Figs. 9 and 10, respectively. Quite significant relative variations in the emission and absorption intensities of H7 can be detected even within one day. In the case of H/?, the variations are not so remarkable, but still detectable. However, there was an interesting episode in November 1996, when extreme variations in H/3 seem to have taken place within one day (Fig. 11 ). But this event should be considered with some reservation, as the spectrum from November 16, 1996 is the only higher dispersion (18 A mm -1 ) spectrum obtained by us in the H/3 region. It is known that higher resolution spectra of Be stars often exhibit deeper absorption components (e.g. Underhill & Doazan 1982) . More high resolution spectra are required to address this problem. We have not analyzed appearance of the shell-spectrum yet. Our CCD spectra, in general, have lower resolution than the photographic ones used by Cowley (1964) and Peton (1974) , and thus, are not suitable for a very detailed analysis. So far, we can say that quite sharp absorption components of the Balmer and Fe II lines do exist sometimes, but their analysis together with possible new high dispersion spectra should remain for future work.
The mass ratio in the AX Mon system has been assessed to be 2.5 at present (Cowley 1964) , with the B star being the more massive. Initially the mass ratio should have been inverted. The present K giant has transferred a great part of its mass to the initially less massive companion. Harmanec (1974) has suggested that AX Mon could be just at the end of the dynamically unstable phase of mass exchange. If high mass transfer rate (7 x 10 -4 M© yr -1 ) proposed by Harmanec really took place, some changes of the orbital period (about 0.1 day per year) should be detectable. Mastenova (1989) searched for possible changes in the orbital period since Merrill's (1952) observations, but she did not find any changes. So, the question about the exact evolutionary status of the AX Mon system remains.
We can summarize our results briefly as following: Finally, we can conclude that the evolutionary status of AX Mon is not quite clear, and that such a system, very rare among binary stars, deserves continuous monitoring and also more attention from researchers in the ultraviolet, infrared and radio spectral regions.
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